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Trouthavingsucceededsoad.u1il'ablyin.he neishbouring~tory
of Kenya,it wasdecidedby a fewkeenfishermeni theUsambara
Districtof TanganyikaTerritoryto try th~experimehtthere.~othe
lateMajorSandwithof MagambaEstateihthe WelitUsambaras,the
creditis due,forit washewhofirstsuggestedtheintroductiQnoftrout
andsubscribedalargepartofthenecessatyfuhds.'l'heWriter,helped
bya fewfriends,attendedto theactualbusiness,builtthehatcheries
andgenerallyconductedoperationsthroughout.Earl,.in1926a very
smallhatcherywasmadeon a tributaryof theMkussuStreamoD
MajorSandwith'sestate.Thecapacityofthehatcherywaasome6,000
ovaatthemost. TheMkussustream,whichit wasintendedtostock,
drainsa wellforestedtractof theWestUsambaraMountainBbetween
altitudesof6,500feetatitssourcesand1,200feetatitaooniueooewith
theMkomaziRiverontheplainsatthefootoftheUsambaraEaoarp.•
ment.. Thereareninemajorfallson thestream,varyingIn heiShtJ
betweenabout40and190feetof sheerdrop. Betweenthesefallsthe
reacheshaveforthemostpartaneasygradient.For manymUeath.
stream.flowsslowlyin a deepandnarrowbedthroughswampylan~s.
In suchit meandersto anextraordinaryextentgreatlyincreasingthe
availablefishcontainingandfishablewater. Onotherreachesthereis
a rapidfallovera rockybedwithmanyrunsandpools.Thewateri8
wellbrokenandaeratedinthesereachesaswellasateachofthemajor
waterfalls,aconditionwhichasregardsoxygencontentcounteractsthe
effectof a quietswampyooursein otherreaches.Thetotallengthof
themainstreammeasuredin its prevailingdirectionswouldbesome
30miles,buttakenoveritsactualmeanderingcoursethisdistancecan
safelybedoubled.
The climateof the West UsambaraMountainsis cool and
moderatelywet. Theaverageshadetemperatureis60°F.withextreq>.es
of approximately30°F.-75°F. Tworainyseasonsprevail,thelonger
in March,AprilandMayandtheshorterin October,Novemberand
earlyDecember.Watertemperaturesvaryfrom51of. in thecold
monthsof June to Septemberto about62 or 68°F. in December-
February.·Thewaterisnormallyratherpeatyand,thoughnochemical
analysishasbeenmade,it cansafelybeassumedtocontainmuoh00.
andtohaveahighacidity.But neitherconditionappearstobeinthe
leastharmfultorainbowtrout,thoughtheireffectonth~brdwntrout
isdoubtful.In leiardtothenaturalfoqdsuppliesoftheMkusiuBiTer,
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unfortunatelylittle definiteknowledgeexists. )luch carefulinvestiga-
tion is requiredand an entomologicalsurveywould be invaluable.
Certainit was, hClwever,that a largenumberof fresh watercrabs
inhabitedthe streamandexaminationof the streambedaswell as of
the stomachcontentsof manytrout showsthepresencestill of fairly
abundantandvaryingaquaticinsects. Frogs in the adult stageare
common,but their spawnand tadpoleshave seldombeenobserved.
Presumablythe frogsbreedin smallpoolsandswampsby the stream
aideandmigrateto it onlyas adults.
Long reachesof the streamwerein denseforest,but the heavy
ahadewaslightenedartificiallyby judiciousclearingwiththeresultthat
thesedarkreaches,so poorin insectlife, havebeenmuchimprovedby
thepresenceof waterweedsanda moreluxuriantfringinggrowthalong
thebanks.
Suchthenbrieflyis the natureof the waterstocked. As for the
stockingitself, little needbe said. The first attemptwaswith Fario.
ThreethousandovawerereceivedfromtheSolwayFisheries,Dumfries
N.B., on March 11th,1926. 'rhehatcherymentionedabovewasonly
completedonthe daythe ovaarrivedin Magambaandon testingthe
watertemperatureit wasfound1"0 bein theregionof 70°owingtg"the
sun-warmedflumeboards,filtersandtroughs. Thehatchery,t1ierefore,
couldnot be usedand resortwas had perforceto placinga hatching
troughwithboatsdirectlyin thestreamitselfanchoredownwithpegs.
'rheovaarrivedat 11p.m. anda shiveringtrio sat out for threehours
thawingup eggsfromthe travellingboxtemperatureof 42°F. to that
of the streamat the moment,namely58°F., a goodfire at a distance
andmuchbottledbeermadethis vigil moretolerable. This lot of ova
was unluckyfrom the start. In a few daysthe streamcamedoWll
in floodandcoveredthemwith a brownpeatydeposit,whichit was
most difficultto remove. The first alevinsemerged4. days after
incubationrecommencedBndhatchingceasedonthe6thdayther~.
Thewatertemperatureduringthis timevariedbetween55°and6Oi°F.
owingto periodicflooding,andfor thesamereasonthestreamwasvery
dirty and the ova seriouslyinjuredby heavydeposits. On the 17th
of March the hatcheryhad becomeserviceablewith a comparatively
cleanwatersupply at a temperatureof 62°. The mortalityamong
alevinshadbeengreat,but theremainingfewtogetherwith unhatched
ovawereremovedto thehatchery. Muchdropsyof theyolksacksand
deformityappearedamongthesealevins.
Out of this consignmentof 3,000ova only some57 fry were
obtainedI The yolksackswereabsorbedfrom9 to 10daysafterhatch-
ing andthe fry werefirst clearlyseento feed4 daysafterabsorption,
thoughtheymustactuallyhavebeenfeedingbeforethis. Thefoodcon-
sistedof fowl'sliverandeggshardboiledAndfinelygrated. Crabswere
caught,boiledand their flesh finely grated. This foodwas readily
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devoured.Thehatcherywastoodark,anerrorin construction,which
renderedaccurateobservationof theIItockmostdifficult. The next
lotofovatobereceivedwasQfrainbow(BalmoirideuB). Littlebetter
successattendedthem,for it waSfoundthattheovahadbeenbadly
packedall ononetraybetweenheavylayersof wetmossanda large
percentagewasalreadycrushedanddead,probablybyvibrationduring
thetrainandlorrytransit.
On April 6th,1927,a furtherconsignmentofFario arrived,the
numberofwhichwasneverascertainedbutcouldnothavebeenabove
3,000.Thesewerewellpackedandtravelledunsce.thedthe80milesof
railway.Thewatertemperaturewas6OioF.Fewlossesweresustained.
On May 28tha secondlot of rainbowovaarrivedandwithoutdue
notice.In consequencetheboxwasdepositedontheRailwayStation
platformat analtitudeof 1,200feetabovesealevelandat a shade
temperatureof90°F. It remainedtherefrom4 p.m.till 12noonthe
nextday. Duringsomeof thistimetheboxwasexposedtothedirect
raysof thesun. It speakswellforthepackingth~ttheseovawere
intactandhatchedsuccessfully,althoughsubjectedtosuchtryingcon-
ditions.Thetemperatureonopeningtheboxwasfoundtobe46°F.,
thatof thestreamin thehatcherywas58°F. Therewasinsufficient
icetokeepthetemperaturedownforlongenoughevenlyandslowlytoequalisthet mperaturesof thetravellingboxandhatcherywa.ter.
Someovacommencedtohatchwithin5minutesofQpeWngthebox-
theywouldhavebegunhatchingonthetrays,hadthetransferbeenany
longerdelayed.Despitetheroughanddrastictreatmentexperienced
by theseova,thehatchwasverysuccessful,andthefry developed
stronglyin thehatcheryandwhensetouteventuallyin therivercon-
tinuedto do so withoutanyapparentweaknessresultingfromthe
treatment.Fish of thisIQtgrewto 2 lbs.8 oz. in 22monthsfrom
theegg.
Thehatcherythuscontainedalmostevenagedbrownandrainbow
troutfry. Thebrownwerefirstputoutintoa pondcloseto andfed
bya flumefromtheMkussuandwereregularlyfedthere.. A rentwas
madeonenightin thegratingattheentranceofthepondandmostQf
thefry escapedprematurelyintotheriver. Therainbowweretrans-
ferredto thispondaftera fewweeksin thehatcheryandfeddailyon
boiledcrabfleshandoxliver.
In 0.111,700browntroutand1,457rainbowfryescapedorwereput
outintQthestreamandnootherstockwasaddeduntilJune,1931,four
yearslater.
As usualthemixtureof Farioandrainbowin thewaterwasno
successasfar astheformerareconcerned.TheFario,it hasbeen
observed,remainedmoreorlessinthereacheswheretheyweresetout,
but theirtravellingtendencyhasbeenupstream.Therainbowhave
travelledequallyupstreamanddown. An insurmountable,£allputan
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end to theirupstreamjourneyaftersome21miles. But down-stream
theyhavetravelledabout5miles,goingunhurtovera9O-footwaterfall
anda narrowracerushingatanangleof45°througha.rockychannel
about50yardslongintoadeepwidepoolbelow.
TheFariohaveneverbeenhappyanddonotappeartohavepropa-
gatedtheirkind,thoughcertainlyhenfishhavebeentakenin ripe
spawnandcocksin milt. No Fariofry or fingerlingshaveeverbeen
takenorobserved.Somepeopleclaimtohaveobservedhybridization,
butthewriterhasnotyetseenanyevidenceofthis. MostoftheFario
caughtaresorrystarvelingswithtremendoushungrylookingheadsand
softemaciatedbodies.But thereareexceptions,e.g.a beautiful3-
poundcockfishin perfectconditionwastakenlastJuly.. Thiswas
certainlyoneof theoldpioneers.
Therainbowencounteredperfectconditionsin a virginstream,
abundanceoffoodandcompletefreedomfromnaturalenemies.Angling
beganin earnestabout12monthsaftertherainbow ereplanted.By
theendof thesecondyearit wascommontotake2 and3 lB..fishin
perfectcondition.
Observationappearstoshowthat,althoughthefishspawnin any
monthbetweenJuneandJanuaryevenintoFebruary,thereis aperiod
of greatestspawningactivityin themonthsofAugust-Novemberwhen
thewatertemperaturesarecoldestandthevolumeofflowatitslowest.
A closeseasonwasoriginallyprescribedbylawaswellasrestrictions
8S to sizeandnumbersof trouttobekilled. But thestockincreased
80 rapdlythatall attemptsat preservationbyregulatingtheactiVities
of anglerswereabandonedafterfouryearswhentheproblembecame
oneofincreasingfoodsuppliesandreducingthenumbersoffishrather
thanattemptingtoaugmentthem. Therelationbetweenaturalfood
suppliesandfishstockis asmarkedhereasit is in Kenya. :rhefresh-
watercrab,soplentifulbeforetheadventofthetrout,haspractically
disappearedfromthereachesin whichfisharemostplentiful.
It maybenotedherethatrecentlytheMkussuAnglingAssociation
hasbeenadoptingthe followingmeasuresaimedat increasingfood
suppliesin itswater.Smalllogdamsarethrownacrossthestreamat
placeswhereonebankis lowandalreadysomewhatswampy.The
wateroverflowsintothereedylow-lyinglandandinundatesit. The
objectin viewis to promotethebreedingof insects,whichwill havs
directconnectionwiththestreamoverthefloodedbank. :rhesedams
holdup thewaterverywellandprovidedeepshelterfor thetrout.
Beloweachis agoodswirlingcurrent,whichaeratesthewater.
Thin polesor logsarelaid acrossthestreamjust touchingthe
surfacein sluggishplaces.Floatingrefuseandwhitescumcollectat
thesepoles;whichat oncebecomea muchappreciatedresortforthe
Dah.. Theyarealsodeathtraps,astheanglergenerallytakesa good
troutateachpole.
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The third measurecDnsistsDf actuallycDllectingthe fresh·wate
crabsin largenu~ber841 streamsand swampsuntenantedby ti'Qu'
and liberatingthemalivein the dammedreachesDf the trDutstream
Thesecrabshad.eggsin the mDnthDf July and YDungin August-
Septembercarriedbetweenthebodyandtail fDldedinwards,to.SUPPDri
~~. '.' .'
It is intendedalso.to rakeover~e reddsin reacheswhereover·
cro.wdingis mostno.tioeabl~",andthusreducenumbers.
The year 1928saw heavylong rains ~. April and May. ThE
Mkussu camedDwninspa~e sevenfeet o.verits nDrmallevel anel
prDducedpDwerfulcurrents,whichdDubtlesscarriedSDmeDfth~yo.unS
fish far dDwnstream,leavingth~,. o.nthellood subsiding,in un·
pDpulatedreaches,where,beinBwell spreadDut and enco.unterinsquantiti so.ffOQd,theydevelo.pedveryra idly•.. . .
Microsco.picexaminatio.n·Df scalesdoesno.tappearto. be veryinfo.rmative8S to.thelife historyo.fthetrout in the Usambaras.It is
recDgnised,hDwever,that the Dbservermaybeat fault andincapable,
thrDughlackof experience,Df recDgnisingthecharacteristicsignso.ro.f
cDrrectlyinterpretingthem.. The scalesDf a few threeyearDId fish
seemedto. ShDWspawningmarks,while DnlyoocasiDnallyis definite
~DnatiDnto.beDbserved,denDting,it is thDught,thesuccessiveperiods
o.ffDDdplentyandscarcity. Attemptwasmadeto.correlatethiszQnao
tiDnwith the periDdsof the shDrtand lDngrains, but withDutmuch
success. Only in the casesDf trDut fDundsingly in pDDls far dDwn
streamin 1929did the scalesrelatethe Dwners'histDry. Thesefish
werespawnedin theupperreachesandfDra timelivedwithnumerDUS
othersin keencDmpetitiDnfDrthe availablefDDd supplies. ~heflDDds
of April, 1928,transpDrtedSDmeDf themto.richfeedinggrDundsenjDyed
withDutcDmpetitiDn.The scalesShDWa ZDneDf narrDWringsat the
centrefDllawedimmediatelyby a far widerZDneDf braadrings. No.
signDf spawningmarksis seen. Onesuchfishwasa cDckaf 18inches
langwithagirthaf 151inchesandthesmallandShDrtIDwerjawcharac-
teristicDf thehenfish.
The year1929markedtheheightDf the ',('erritDry'sprosperityand
the LegislativeCDuncilreadilyagreedto.votea smallsumfQrfurther
stockingDperatiDnsto.becDnductedby GDvernment.An allDcatiDnDf
£200wasmadeto.theFDrestDepartmentfor a permanenthatcheryto.
beerectedo.n~e MkussuRiver nearLushatQ. ~hiswasdulyerected
andreadyto.receiveDvabyJanuary,1931,andacansignmentDf 20,000
RainbDwDvawashatched.. OperatiDnswerepartiallysucc8ssful.The
watertemperatureat the time was unfortunatelyDnthe warmside,
beingabDut61ioF., and in co.nsequencemDrtalityamDngova and
alevinswasnearly60%.
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It Wallfromfry resultingfromthishatchingthatthetrout.were
spreadtotheWestKilimanjaroarea,wherethereareanumberofsmallstreamsuitableforthemandafairpopulationofEuropeans.
MovingfryfromtheLushQtohatcherytoWestKilimanjaroproved
nosimplebusiness.Aeroplaneswereoutofthequestionowingtolack
oflandingrounds.Thehatcheryatanaltitudeof5,000feetis27miles
byroadfromtherailwaystationat 1,200feet. Mombo,therailway
stationontheTangaline,is a distanceofsome140milesfromMoshi.
Thewholeof thislengthof linerunsthroughlow-lyinghotcountry.
FromMoshito theNgar~NairobiNorthRiver,theonechosenforthe
firststocking,isabout50milesQveroadsatthetimeverybadinparts.
Severalattemptsweremadetomovefry and.bybitterexperience
a methodwasfinallyevolved,whichprovedverysuccessful.,Thefry
werestarvedfor24hours,thenplacedin thickflannelbagsinside8-
gallonmilk-cans.In onecanof thiscapacityasmanyas50011inch
fry or1003-4inchfishwerQplaced.Aeratorswereused. Theycon-
sistedofsteelcylindersfittedwithvalve,rubberpiping,pressuregauge
andtap. Theairwasforcedthroughfiltercandlesintothewatercans.
Thisideaprovedhighlyefficaciousinbreakinguptheairintomillionsof
minutebubbles,sothattheoxygenwasreadilyabsorbedbythewater.
Ice wasalsonecessaryto regulatethewatertemperatureandsmart
staffworkwasnecessarytoensuretheicesupplywouldbeonthetrain
onwhichthefishwereto travelandimmediatelyobtainablewhenthe
trainarrived.Fortunatelythemailtrainranat nightin thecoolest
hours.. 'l'heGeneralManager,himselfa keenfisherman,arrangedfor
a fourberth1stclasscompartmentin thecentreof thebogeyforthe
cans'accommodationa dtwo peopletravelledwith the fry taking
turnto watchthermometersandaeratorsthroughoutthenight. The
joltingof thelorrynextmorningbetweenMoshi stationand West
Kilimanjarowasthemosttryingtimeforthefry,butthiswaswhere
thethickflannelbagscamein andpreventedinjuryto thesmallfish
whenthewaterwasviolentlyhurledfromsideto sideof thecans.
Arrivedat theNgareNairobi,the temperaturediscrepancybetween
riverwaterandcanwaterwasfoundto bebetween10andnOF.,
neceB8itatingverygradualequalization.
Oneincidentofconsiderableinterestoccurred.Fivehundred4-inch
fishwerebeingtransportedto stocka reservoirn theNgareNairobi
area. Woodentroughshadbeeninstalledat theplacefedby water
fromthebottomof thesaidreservoirby a pipeandtap. Onarrival
at thetroughsthefishwereapparentlyin excellenthealthbeinglively
andactuallyfeedingonsmallpiecesof hamandbreadcrumbs.The
watertemperaturesin troughsandcanswereidenticalsothefishwere
emptiedstraightfromcansintotroughs.Duringthefirstfiveminutes
49%died,duringtheensuinghour15%andduringthenext19hours
afurther1%. Aftermuchconsiderationthewriterinclinestotheview
thatdeathswereduetoasphyxiation.~e waterin thecanswasover-
aeratedbytheefficientapparatuswhilethatin thetroughsissuingas
it didtromthebottomofthedeepreservoircontainedlessthana,normal
oxygencontentof2 p.p.m. Thetruthofthistheorymighthavebeen
testedbyshuttingofftheaeratorsuntilthefishwerebeginningtoshow
signsofdistressfromasphyxiationa dthenturningthemoutintothe
troughs.It is understoodthattroutgraduallyaccustomedtowaterof
low oxygencontentwill withstandmuchlowercontentsthanfish
suddenlytransferredfromnormaloxygenconditionsto waterof low
oxygencontent.
In thiswaysome500fry weresucceBBfullyplantedm theriver
duringJune andJuly, 1961.By thelattermonthof 1966theriver
wasfulloftrout. Theoriginalstockhadspawnedfreelyandthemselves
reacheda weightof2 Ibs.andover. Themajorityoffishin July were
of a half-poundaveragedownstream.'rhewritertook50Buchin
threehours. All werein finecondition.Thisstream,unfortunately,
is arapidmountaintorrentrunningmostlyin aprecipitousrockygorge
andliabletomostsuddenandviolentflooding.. ~riseofeightfeetin
twohoursiscommoni thelongrains. ThefoodsuppliesaredoubtleBB
meagreandrapiddeteriorationof stockis to beexpected.But the
importanceof havingstockedthisstreamliesin thefactthatit now
formsanucleusandsupplybaseforfryandfingerlingsforstockingthe
neighbouringwatersofMoshiandArushaDistricts.'l'hewriter,helped
by thelocalForestOfficer,lastJuly successfullytransported128fry
to theNgeraraguaRiver,12milesto theeast. Thisis a bettertrout
streamofeasiergradientflowingthroughforestreserveandopenplain
betweenEuropeanfarms. Judgingby thespeedof increasein the
NgareNairobiRiver,it is safetoexpectgoodfishingin theNgeraragua
twoyearshence.
Therearebeautifulstreamsemergingfromthe southsJopesof
Kilimanjaro,amongthemtheWeruWeruandKikafu. Thevolume
of wateris greatandpoolsdeepandlong,butthetemperaturessoon
increasewithlossof altitudewhileirrigationfurrowsarenumerous,as
also,it is feared,aretheeelsandgiantkingfishers.It is probable,
however,thattherainbowtroutwill succeedin them. If thisis the
case,theanglingwillbeofthehighestquality.
FurtherattemptstostockwatersinTanganyika'rerritoryhavebeen
made,notablythatofanABBociationffishermenatUsain theSouth
MeruareaofArusha.Thisassociationflew2,000frybyairfromKenya
toArushaandsucceededin plantingthemin theUsaRiver. But this
stock,whichdevelopedwell initially,nowappearsto havebeenlost.
Muchof it doubtlesshasservedasfishmanureforcoffeetrees,having
escapedowntheirrigationfurrowsintothecoffeeplantations.A more
probablexplanationof thedisappearanceis thehighalkalinityof the
Meru.Mountainwaters.
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This paperC8DDotbe endedwithouta mentiOliof Tanpnyika'a-
8o~ern Highland.,BouthfromIringa to Mbeyaandinto the;Livint-,
.toneMount.inato BungweandTukuyu. Ther~iI in thil.love1yregie••
pat scopefor.introductionof trout. The streams&relegionandthe,.
arecoldandlong, someidealfor Fario. The RufinoRiver lIowingout
of theLivingstoneMountainswill, it is hoped,beforelongrivalKenya's
Oura. ,Reaidentsin the SouthernHighlandshavealreadyformedaD
&Ssociation.with which Governmentwill co-operateto make!a fi8h.~f
Ulan'lJparadiseof fhis attractivecountry.
Sincewritingtheabovetherehavebeenimportantfurtherdev..,lop.
ments88 regardsintroductionof troutintotheseSouthernHighlands~
The MbeyaPlanters'Trout Associationlast Augustsucceededin
hatchingout somerainbowasa first experiment.,Threethousandova
werepostedup fromStellenbosch,SouthAfrica,by air mail. Thebox
of ovawasa simple,single-sided,woodenonewithoutaDYinsulationor
devicesfor preservingthe contentseitheragainstheat·or mechanical
injury. The boxwas shakenout of oneof the mail-bagsat the post
officeandtumbledalongthe1I00r In viewof thisandlackof suitable
hatchingapparatus,it, is surprisingthat evena low percentagehatch
tookplace. It sufficedto provethat, givenbetterconditions,rainbtlw
canbeeasilyintroduced.
FundsbothfromprivatesubscriptionandGovernmentgrantareto
be availablein 1934, whenseriouswork will beginin two separate
hatcheries,to stock the fine streamsof Dabaga,Mufindi,Njombe,
TukuyuandMbeya. The writerhadtheopportunityof makinga pre-
liminaryreconnaisanceof threeof thesestreams,theKiwira ofRungwe.
Livingstoneorigin and the Ruhudje and Hagafirio on the Ubena
Plateau. All threeareunsurpassedbyanythingin thewayof potential
or existingtroutwaterin EasternAfrica. So Tanganyika,it is hoped,
will Boonbeenteringintofriendlyrivalry,withKenya.
MOTOf}{J10,
NovembeT7th,1933.
